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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide practical equipment 
capable of forming a plasma by 
using a high frequency in the 
100MHz to 1000MHz frequency 
range. 

SOLUTION: A high-frequency 
electrical field for forming a 
plasma is composed of a plurality 
of antenna elements 441 
centrally, symmetrically placed on 
a radiation, a concentrically 
annulus conductor 442 for a tip 
short circuit and for 
short-circuiting the tip of each 
antenna element 441, and a 
cylindrical holding frame 443 for 
holding the peripheral side end 
part of each antenna element 
441. A high-frequency line 45 
connects high-frequency power 
from a highHrequency power 
sourc 43, about 500MHz, 2kw, to 
only one antenna element 441. 
Two adjacent antenna elements 
441 and the conductor for the 
tipe short circuit have length half 
the wavelength of the high 
frequency to constitute a 
resonance circuit. The high 
frequency supplied to one 
antenna element 441 is efficiency 
transmitted to the adjacent 
antenna element 441 with the 
high frequency resonated. The 
result uniformly excites the entire 
antenna 44 to form the plasma 
having high uniformity in high 
efficiency. 
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i&$*ifc;SMM*;frtCj:oT:/vXvS:7gf£U 
frtczT^ Xv {C i o TS«fflaffilc^©ji!ia 5: ft o -rf 
=7 Xv#L3i£gT*& o T, 

Si$scf2g£;ftfett!&©y>^i8^£^u &yy^- 

«©iK»S:a!te-r*5fefifiJ®»ffl*#KJ:oTJS»StiT 10 

^ 5 r i: fe £ -5 ^ 9 Xv^lSl. 
OS #31 2 ] fu§E#7 t awa5fcss»s»M* 

i iH«©y^xv«La^go 

ii^$mi&©S!i&©S££©fti#. SSIMiiSffll 

mcfcttsiiSM&©M:ii©i/2©;R3pffiaLT^5 20 

So 

e> ©7 y^m^tfmmt* -j? x 
^x-^mmmm. 

t^ft&js tirnr y^-rm^izwm^tix^*). 30 
e> © r ^5^-*? t. ms^emkm^ t k «t o x 7 > 

W:3fB*B©:^XVfltJiSg. 
[ff#9|6] fuiB&ffc©7:^:HSH^ *&©*>& 

jft* e> «tawiar i> t bh^ $ *i tz. 2 ©#=t£© % © 

fig? u tc ram^x « Ri§f^©«#^^a» e> nr v * & i 
fcfew«fct8»*ai. 2, 3, ■ 4x»*5aa«c©^9 40 

[ft 7 ] lufHHrMiSSiJ©MtSit^ l OOA^l 
0 0 0MHzt'fe5ii:&#tilt5iMl,' 2, 
3, 4, 5Xtt6|B^©^Xv^aigg„ 

3 *>©— o©T>^^fc© 

1, 2,. 3, 4, 5, 6 3Ui7§B«©y^XV#yi3£ 

go 
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[0 0 0 1] 
[0 0 0 2] 

«£*©&*»] ^5X7?:?lJffllt«#fi-A*l 
S3S«^©*iBfcj?Tj£©*BI&i6"*"S&BU:, "/vXvC 
VD tffc#«S&ffi/&R) SUg^^Xvmy^^g 

L-cjttx^i&ft-cv^,, ^©.fc^fc^xv&TO 

^iS^&SfeS^^Hft^^^M^^X 
V«t6M^'J> L***, *HlttDX©!|ftKl$Lh 

■t S £ 2 nx v % s . 

[0003] <MJf£t\E;frT' e fc».mv^g©:/^Xv£: 
^-rstcii, «it»©raj:^©&m#M£fcoT 

< 3 Xv &<gffiT*^T* £ S^g £ U 

T, ^Un^i&^XvgyiSgg. ECR^5X7«1 

fe„ B 1 2 li, Z.<D J: e> ^5f5©^'^XV^a^g©- 
i^b^fflffe'J. #W3-7 9 0 2 5-^<&fg&C 
BBSsS Xv«ta^g©«BS 5:^ b & 

[0004] EI 1 2 ^Xvgys^gli, _hSPS 
BlcflSft® l 1 zm-tzn&mm l i:, 1 P*i 

©m^glc«=E2:i2g-rs^«)©S«*;i/^- 2 fc, ■ 
SS^Wlcy^Xv^M^X ZmA-t 2>*Mm<DX 
x^A#m 3 , KEiS 1 ©^MT?$> o T»«f«S i 
1 tci£^Lfeftg{CgHg^^felSMMa-r;U4 0 fc, 
■^§4 l &^.LTWJB«3-f^/4.0K:»fje©18?«J8«A 
SrEPAn'T-S^MtS«^4 2«*»e>±.(C«*^*lTV^. 

[000 5] K^W^ 1 mSSJb l 2 
'#»T?»»K ^#A#©3tC«fcoT^©X5Xv?g 

^lfiOT*i:S> aSrfUl/4f2#B2tg£*iT*5>J. _h 
ffi»caete2.0 S:fia# ! t*J;^tc«soTV^S.- -e-L/T> iff 
M83^;i/4 0H g&2 0©MlGliia&#ft:£:tN> 
II b'T»R 2 0 ©OTtcTO&MF^c^^lc^ffc 

[0 0 0 6] lM$ii4 2^?>^M?S=I-f;i/4 OfCfp 

1 rt»csN»«»*a*a-&*. K^§#n^c#A$n 

^ ^ XvMffi ^/X r © S§^«# (c <fc o T ffitt S: * 
t^Xviti, mffbsi 1 JIlT-o^fvy 

[0 0 0 7] 

J&^^XV«iai|g«, 1 0 _3 Torr^T' 1 0 n cnf 3 i§}© 
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[0 0 0 8] IftfiClBt^t, flitfC4F8*fl) 

SiS-ffi^Srf'JMLfeS i0 2 /S i©jfflRxy7->^ 

^^Xvx-yf> ^j£fc «fc y ft o z. t s^fiS*** & Wfiffi 

StVtV**. iOiffiRxy^-:/^^ Si0 2 A"?lilfc 

^#tt-rsfc*ff58'ffi©co, C0 2 , COF 2 

[0 0 0 9] 3§0#t©ffi2SlC Si0 2 /Si© 

&^S<-r-g>{CotlTS i o 2 /S i©«lfcW£T-r 

- © if * IC J: o T i^x * ;i/ ¥ - ©«^## < £jft 5 
*U rCDi^X*;i/^-CD«-?-{C«fcoTC 4 F 8 ^^jaS 

fc «k o xm&it L>1=.7-y *BMfcS* & tt »J &A,T*^SIfi 

-£Bi#j§a& « *\ * fc «naii«-£Bi©^i®is# 7 

y jWftfx U T L * 3 £ * »C «fc & %» © £ Jt£ "P S * . 

[ooio] mi 2{cM^b^«fce>*^xv^a^g 

K^-TSIS?idU 13. 5 6MHz©<to&l 0g[MH 

z«©^jimfc^.3-es*»«:«eBu z-onmnm 

(sa») fe»-e'*<*tt*a : f'i:©fif^K: 
j:oT«^©»©ffl*#sefl:-oTv*s*^ ^sm-? 

[ooi i] £#«#Kitfie-f5^i:-ex*;i,^-#it 

■*irs*?-©sj-&«:«*j>s-&.6tctt, Rjap-rsiSMa© 

0 0MHzJgUil£l/T J £>*Uf«fcV\» ~©3SS 
*TJ9ilHRS:W< i t«fc. ®#©i£Klc<fcUR^»-t 
*»©*?-©WreJ»W5< x*/b.3r-©i» 
*#»it.&*u '«x*;i/^-*^©^#«iM3*iS. 

-OMCioTl 0 0 MH z K±0D 1 1 

[0 0 12] 3Z1T% RGHzgfllCWJSJR (V**n 

Mjfctf, ECR^XVffil^SH 2. 4 5GH 
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z © y'-r * nm^mmn^xm^x^m lx v*s. 
«^ttt-sis©«^©»ttH»>ws'<fc*©"e» io» 

[0 0 13] U^Lft^b, i©j|IS*T*Mift»S:W< 

10 S^^fe-So *fe ECR^XviBSglli, 1 o 

0 0#?Xi£<©3£v^#£185£LTECR <«W>f 

[0 0 14] L**U JtIBECR^Xv#i3I^g©<fc 
5\zm^m*WlfeLX'7^X'?*M&-tZ>M'&. 

£ ttft £ ©*BS#ffi {C J: o T j*^S9fCinig $ ft Z> 

fc*, ^i?©^{c«fcoTa«tc*f-rs^aA^*ir— ic 

fc-5F t aS#&-So *fc. i*if:J:oTltiE?^I« 
S^-h©^^{Cf5 C fc^ - v 

[0015] mmm&m&izjiftiz. timizaw&m^ 
mmmw:(D ± e> ^v^#©is^%^T*s>sisMM© 

MiUll 100MHz#e>1 0 0 0M (1G) Hzffl 
^fflT?fe€> 0 U3^L^e>« i©^«c©MMI£©i«M$E 

30 tt#«Eb3&A^ofc, *^©I8^», _hMbfc«fce>^#ai 
S5:fi¥Si-#--5fc*btC^$tife*©T**)y, 1 0 0MH z 
3b>f> 1 0 0 0MH z ©^H©MMIE5c©ffiM?S$:^ffl hX 

[0 0 1 6] 

«>, ^©W^iiB«©^^^ ^7XvMMffl* 
40 V&JftftU ^Stlfc^X-7lCj;oTS«©^®tC 

5k3§f{±, tfJ>L^c>iJLTtp'i>M^«J{tlgii^e^©SS& . 
S2gB«©5§W{^ _k!BffN^l©«fi£{c33^-C, #T 
50 ^$4^T^^^>i:v^o#^S:^-r■5o ±IBISI: 
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M«*aK©fiB&©£3fc©fn#, SKKJat!t«S£©jB» 
K:i3tf5iWS»©M©i/2©:R3K:*Hi3LT^&i: 

-tffigggE ft 
#£5fiB«©5MIMu ±fffl»#«l, 2, xte3©i»8 

T-^-3itf-ii5fcafiHS»ffl*# 4i c «fc o r r y^-m±.\zm 
£Ka>ifrb£ rafftj:©* b'&*isni©ftft 

#}£©%©-£$> 3*l6>©T>^fg^-©Jfiaffl!l©^ 
Wi. 'J:Baa(f#9Cl, 2, 3, 4, 5, ■ 6X»*7©#Wt 

{cfc^r, r>^tt> a*y>^ ****-«*»© 

7 ^^Hfi^© "5 1> ©— 1>©7 ^-r^i^lC©*^^ 
[0 0 17] 

[«ifl©^©7EaiM'#T. *MfSW©HJ6©^f-^> 

vvciwr*-*. hi a. #JB«w©«-©£ieiH»©:/ 

9Xv*Sl&*©l!f^jafc^IEBBHT?&5. 

H 2 14, Hi Iz^-TRXf Z.<b -7? X v*&H£«C 33 £ 

7>^©IMtf*&&^bMMBHT?**. Hlic^-T 

z. ©ks^h i «©m3ttt«Ki«3a'tsas« 20& 

HHt-rsaSS*^^- 2 i:, X^ifi®S«2O0 
±*©SIBWcy9Xv^ffl©3lf^%#A't«3t/X#A 

[0 0 18] HffiWiWu ^H*©4*- 
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•ft * :/©«#■£*-«:© .t e> »c#s©nffi 

" 6 To r rgffiaT©ffiA*"?f*««riBtC«ri£a*lTV% 

[0 0 19] Sfc, 3£«*^/df- 2 tt, *Ba*©#*lK 
.*«**&«*TJC5£*# 1 «©T*©mMfiT«« 
2 0 J^tcfcoTv^. SS*;i/^-2p^{c 

2 0 fcmja&KKins*-* s t - * -^©i&sn 

10 -2{cm^©^M«fltS:MLT^Xvi:©*B5:# 
ffl»CJ:oTifeK2 0IcmS©^WTX«£ES:4FA<B3S« 

[00 20] ;#X#AM 3 tt, »?£©#*. 

Bw©#:/*fcJC^m-4:&3lt<#:*#XMffi*3 l 
#x^AJS@B1f3 ncwfre>*ife/t;i/:/3 2^4 
iS^H3 3*fcfr&tto»s*iTv**. *Xd*i*^tt^ 
7XvMfflfflfc©t*S^ g« 20 £*#■**««© 

^©sjse^fcafALT^xvs-^u' 

v*1f^a*iS7v*?SiHi©ff«S:*!l»bT3iv^ 
■5«3a©»^KHi, 2/5>*©^4:**©a^Xfe 

[0021] 4 m^mmwMts^ 

30 fe^SitASIM l W®^7XvMSA'xic-K 
i^t57>Tt4 4 SfM?Sm^4 3 t7>ft4 4 

[0 0 2 2]'lMjWB[4 3i:t/Tli. l-OOM^&l 
OOOMHz0»WSj!;^£c!t5t)ffl^ff 

^*^x*;b^-«^©^5:«lfijT*^^vv 
1 OO'OMHzJgLh-e**^ *l!l©iajt«©#«S:# 

40 ffiLft<TttW*«^9X^©»rit«<^BriB*e»s. «fe 

t*»*WiSaS5 0 OMHzOUHFa&aSStitiO 
*^M$tl,TfeU» m±{4 2 kW© : b©**^Matl•rv^ 

[0 0 2 3] ^M?SMSS&4 SilLTtt, W^liHU-ir- 

>r >tr-^f>^*Mjfefflffl[jcaE-&sfln«*©*c»»j, is 

4 3 ^©£*f ift^MV ^ * O izm& S 4i* . 
[00 24] 7 y^r± 4 4 (Dm^,it. *H«^©iSS 
50 ©^$&49flL^L%J$LTV^. Hl&t>*S2{c^-t<ke> 
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{C, 7>rt4 4ll &^.2 0 tmm±(Drpji>mzMh 
mM&4 42h, #T>7 1 ^^-4 4 1 ©MM©3§sBI5 

*ic«if ufeRfipR<ofia*#4 4 3 ii3^e>#j«sti 

TV>So 

[0 0 2 5] ^7>ftf?4 4 1B> 01MB2I: 
jjVf <fc O Kl, 2 0© cft;[> £ |tg$fi_h© tfifrj^ 5: #>t> £ 

Lt^mm<DMMm±i^,L\&fr^&MMmLTmm 10 

•*-fi^-4 4 1 14, K-¥®±fC, J:»JH#»ictt, Hfi 
V>S„ r>5=-#-*?4 4 X J*.' ttejWKtt&ftTfcy* 
*aii» Willi 2 0mmggt*fe5. ±3t4li:gl 5 
[002 6]'*L ftSJSIM8*tt4.4 2 14, 

t*&ttfeR3iw©^TMiws*i.''o*.5. *s«gfM8* 20 

#4 4 214, flgl .O'mmiESv ff£ 1 mmggf©*!^® 

atw&rajsjRic^/a'LfejB^T* y , (B#iaj©#*»£ 

IftH&fM 4 214, f ©±ffi5:#7>ft*?4 4 1© 
3fc*©T»c*fc£* S i £ T*#7 >'-f-HR? 4 4 1 tc« 

[0 0 2 7] 4 3 {4, Jfcffi»£*U 

T®#l^nicfcoT^&BmK©*>©T?&y. 

TV**. ^4 4 3 0«§li3 5Omn^I, #@t4 30 
-3 6 0mmiK-e^ BUKStWC. 

©±MSIS#lC»4, ###4 4 3©fi«.fcy 
■.rtP-^W&tlTfey, «»#4 4 3tti©B|P&±*» 

mzm± v we* y , 443 wKaee 

' »l©«fi©— »&J* , t"'J:'5a(tfflSiriTV^.' 

[0 0 2 8] #7>ft*f4 4 1, 5fc3ig$g*&JS 

^4 4 2fttfftft#4 4 314, W^ififcrjb* 
Xtt(H«t©4t«Xtt^Tfjej*S*VTfey, #*©&£ 40 

{4, ' a-fmXtt*2>ifc»*©#i& 

tcj:yfTt>ft&. 

[0 0 2 9] ar, : &ry9--tr 4 4© 

«f/&T*l4, A*ffl7>fti?4 4 1©^©#fffl- 
*©r >f 1 f-*?-4 4 1 CMttMWH 5 #8SR3*Vt 

£y, r©r>-?-^-*f-4 4 1 c*rwj3«;s 5 #l&3.h. 

S«fc-MC&oTV^ 0 *LT, #7>fti?4 4 1 
14, BK»-r*«Iffl7>T-^*?-4 4 1 KlflffJBiftjWS^ 

^^?-4 4 i ic^in$nfeiffM?S(4, bw»^-*«i©7 50 
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>-r-«R? : 4 4 1 KlS-^Sft-oeto'y, #7>^S^ 
4 4 KjaJEStlSi^lCfcoT^S. ffi> =&7 

>^^-«^-4 4 1 £«J#Lfc£&##4 4 3 {4. ^nWM 
5&4 5i:LTffiv^feHI»^-^©r-^»*«SSRSn 

[0 0 3 0] *fe, »y-&iH2fC©r>-5 1 -^5R-f-4 4 1 
£ft3Ss$S2&fl!*fls4 4 2W©ftfl«*8B©«»i:jBV « 
|&Sn*Wfl»«*©JB«!aRicfeWS^filB»S:«^L 
tn*. JWMSCSWi-r&l:, B?y-&o^©T>^ 
*?4 4. l £$ftHgifrJ3*tt4'4 2 p^©1SMM«^<d^ 

t4, &m^m&<Dmmmffim<z>2iM(Dm&iz4®¥isX^ 

So SS^MM©«MMM©^ig^fft4, M^n©J:d 
ic, 

l = nl/2 (1) 

Tf&S. ^©5$ (1) iCjfc^T, ll£MU$©£3, nl4 

gft ximmmamMx&Zo 

[0 0 3 1] 03}4, '*«#S:SW!LfcH"e»*. 0 
3© (A) 14, ±SB (1) JCfc^T, n=l©t§-£, 
(B) lin=2©«te&9tLTV*S. M*-i4 (A) CDn 

= i-©^©if4S«K:ovvrBM!'*-Si:, _hg35£ (D 
14, X = c/f (c{4KS*©^iS) 
l=n c/2 f • (2) 

£&S„ .Slot, ZL©5£ (2) |C> n=l, f = 500 
X10 6 (Hz), c = 2. 9 9 7 9 2 4 5 8 X 1 O 8 

(m/s) Srf^A-TSi:, 1*50. 29 (m) 'fc*:<5. 

[0 0 3 2] .«Ti*UfeT>-?^*J : 4 4 lX.t/5fe 

S§MI&M#ft4 4 2©Tft6«*»&IRil©*SS:*«!)« 
fc, tR»©^^»> (T>-5 i "t*f-4 4 1 ©S3) X 2 

+ wsmmmmfo* 4 2©m©*s) /ectessu-c 

1 2 0 X 2 + 1 0 0 jc/6 «fc »J , f$Sf 2 9 2 
o*y, ltjiibfevfMM{C<fcSi:, 03{C^1" (A) © 

(A) ^e,^^S J:^iC, ' ftjBttJi-Ctt, !W»©it»3fc8P : 
^BPt»5 l 53g^M#^4 4 2 ©gP^-T-mffiS^T-m^S 
/K \S^S*lTV>*fia##4 4 3 ©^BP^T'«J±^/h 
'T«««*'©^fc«i*l 

[0 0 3 3] ±!BftSflC s k5£»#{4, «SS&©^tt 
U7fif >^ LXtf#«tt U 7 * * C # g ffiaSMJC 

•5. fiU 'JRttfffAtf. #7>ftif4 4 lfcSfcSS" 
M*&ffi#^4 4 2lC«fcSl«MMtt^©igS&©*$^©fn 
raf^JS««aE©jB»K:feW*lKS«©a*©i 
/2j tc*3bT>^*«^,'*%)A#«:ft®R«i:«! 

s. o*y, efflaraK:fiw*iafjsa©«*Tftt«s<, 

#7>^^4 4 1 t$feM^M^4 4 2 

S4x*flfJB tSttRK^f SSNMt 'J 7* * 

tt U 7 * # > ^ © % £ H ©Mitt©3l[A© l / 2 1 ^ > o 
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[0 0 3 4] Sfc, II tC^fcfc^tC. QTls^r-f-mi- 

4 4 1 &K£t?«#4 4 3©±ffi»#K:*Mfc«fc yfc&« 
J##4 4 4 SrT >-r"*-J)t?'4 4 1 fClnJWT ^tl^JUlT 
»nrtBtcRW\ #«Kp#4 4 4 ©TjB»C**MR4 4 55: 
@S^--Shi: : bfC^#4 4 4 S:±T»$-&S^fciCJ: 
oT#7>ft*f4 4 1 ©±«ffl2H** 

[0 0 3 5] HBRfflSlttTtt, #T>"7 1 ^-*?-4 4 lffl 10 
*3^5fe*8il&«3KM 4 2©*££Wu *mt 5i« 
2 0©*£S*©W#*»&ft*oTL*3»&##V*. 
£©«^Cl±, ±|B©*3K:l/C«*tty7**2':*£ 
RfiU rj^M?^©iS«© l / 2 j ©;££ r-^cDT> 
£ ftflHSWS&ft £ J: -5^MM«^®SS&©« 

[0 0 3 6] #CfC, ±B7:/T"*-4 4©aMt*»Cr3V*T8i 
Wrs. B4& r>"T"*-4 4ffll#S:Mt £.£#>© 

SLh«ftfia*j»c«— r>-?-*-*f 44 i a. «—r>-5r 20 

*-*?4 4 1 b, iH7>fti?4 4 1 c, fgEI7> 
T"^3frf : 4 4 1d, 4 l e, HAT 

>T"**f-4 4 1 f t1"So T>7 L '*-*f-4 
4 1a K:MaKttffil4 5 tf&^ftTiSM^^WJ 

[0 0 3 7] jg— T>7"#-*P4 4 1 aJCW»|ft«*3V 

£t*&£*l-g>fc, ■€■©*— T>-?"^*?4 4 1 a 

immmfal 4 2 «r»ai/T««"r«*— r^-^*?- 

4 4 1 b JttJP»Ar>^*f 4 4 l<f IcMMft'i 
jWfcft*. i©BS, *i-T>T-+*f-4 4 1 afclS— 7 30 

>ftl?4 4 lb, »— T^**?^ 4 1 a 

t«A7>ft*f4 4 1 f IC *o'T*jKIB»*«mfi!ta 
*U ftiTOT*HO®7>ftif44 1 a, b, c# 

[0 0 3 8] -f-LT. -'*5r:7S/^"*-*f:4 4 1b £©£§ 
^«koTlH7>rti?4 4 1 c \zmffi®.mffi i # 
■flWU ®n7>ftl?4 4 1 fid^CiaTSS' 

t^t-h*?^ 4 i e k:«e*i*. EPt), 

-7-44 rb{c%n«MiftW!Kitcj:o'rsijadti&ai 

#tc«k y i=7 y^-Hpf- 4 4ic icw amse i j^sk 40 

*U SIAT>^- i **f-4 4 1 f ICtKtlSMiftm i fC 
J:oTifcaanfc^K:J:y»aLr>7 i ^*?-4 4 l e 
(cMm& i fit. H— T 4 

4 lb tlH7>ftif4 4 1c, f^7>f 
■^-^4 4 1 f fcHSS7>7r-*-*?4 4 1 e CloTt 

ti?4 4 1b, c, e, ftfBSSft*. 
[003 9] -fc LT, J&e97>T"*-*3 : 4 4 1 d ICte, 

n=r>^^4 4 i commmtmz-Ty^+m* 

4 4 l f ©iffJfliitejWi^SftTWJSift** i-#**w 50 



H=T>^^-^4 4 1c tfE37>fti?4 4 1 

d, -uttJf, ifcar:/-?"*-*-?^ 4 i e tjgrar^^iR 

?44 1 dtCJ:oT*jBia»*i«^fiRSnT*eRJ»7fa 

[0 0 4 0] ^©«fce»(CUT, f-7>ft»4 4 1 
alC#t^$ixfelSMMtt, BWS-r*r>"5 1 -*-*f-4 4 1 

fc©Rn*#jittfl8«:fisy fctf&M^ratceaRu 

1-4 4^*t*«*s— icjasati*. ±tH©«fce)(c, — o© 

T>T-^*f-4 4 1 ©»ICM%MU&4 5 SrJSSttOT— 
o©7>fti?4 4 1 ©*JC*»lcifi5JIift«:«i»&f S 

<te>tct5«^i r>-r-#-4 4*T?©i(5Ma6©eai# 
[0041] bp*n m<DTyr-rm^4 4 1^©5SM?S 

©^fi^^T'^V^^ 8 0SH4xfcn*© 

7>"5="#-*?-4 4. l*©J:-5lC*jR©T>-5 t ^*?-4 4 
1 JC*HJftl«»4 5 &glltSi[©7>Tt4 4 1 {C 



L*»U'i©«^JCtt, i«M$fc-a±©i&§5S&iC:£@Bt- 

&#k»#&isic & y . ^#a©««'36i««Bttfl:-r s . 

fcttfittl!fWlC|tLV\iS3Ji«»y, .*7>ft*f4 4 lfC 

«*&S»v*l*Mat©/'«9>^3WB<&*fc«)K:T>5 : -#- 

[0 0 4 2] *|Qi&^»©i6«T?I*> #7>-5rJ- 

M3-4 4 1 ©Jg^tf&fb&riTV^S&g). nfiU:©7> 
Trf-tt* 4 1 C**JK:iKM««:«il&-r*«fc-iK:"tSjB 

Sttfcv*. eeoT, eai#«©*rit*<iBfWMb-es, * 

[0043] _hitLfc«B!t2fcrWffl©r>^4 4 &e 
* fc*3Q6»JK©§6«T?*i:, T > -SrMB tc WrteWftT* 

[0 04 4] 0511 *|gf^ffl^Stf©%S&lijHB L 

(01 tCX-XT-^-T) T'ffl^7Xv^gfflMS: 
aiJBLfe*)©^**. ®5©|^^2fs:«^©^a© 

'mmmm»4, 4 2 «:js^«:v^«A aerr, © 

4/\©KA«i7tt|eIDT*«>S= . 
[0 0 4 5] 0 5{C^-t*^-riiy, iti«M©^ST* 

n Mmft4 5^isstta*ifcr>-?^*f-4 4 1 © 

^SB&4 5^^Stlfer>^f-^4 4 1 ©flWfrTfKfl 
M«*^#<m^^*l> ftCD7>ftI?4 4 ltCttfi. 

[0 0 4 6] H5KKBliT»a%fay. *»1 



11 

ommz «k nit. x-^mmz y y^i-m iz mf&m 

fclfiUtLTisy, ^Xv©^&^©*T**iaSc^2*i 

[0 0 4 7] Z.<D£o&zf5X-?&;m<Di%—itRZ$-75 

x-rmmh^o ft±©JRE iz -d v ^ t —irk: b£ 6 *»-e 
»ifcv*#, J^T©ie>fc,£jWiSHLTv^£^3*i 

[0 0 4 8] 5fcflB4SfcB##4 4 2&ffiffiU&#V3fc» 
'HH6"rST>-5 1 ^"*f 4 4 1 H±tt, HB'JC^-TJ: 
?IC, T>^*-?4 4 1 ©3fcSBW#T*SS**i;fea?ISI© 

3Bxea*i*. wt>. n*cDr>"r:-^*f-4 4 1 

*C! fcE*oT-o©#SI§r»j^/*3*iTV*<&%i© 
[0 0 4 9] ^ ©*§-£, #7>-5 i ^*T-4 4 l.©|g# 

^CJfc*jfr&y»<fc©Tv*S*i©fcJB*>*i*. o£ 

y. iSiM4 5««ss»anfcT>"f--*-*?4 4 i# 
mm^tit^mz. migt57>fti?4 4 iicjmxs 
jfeflfi»s»ffl»»4 4 2-T?aaga*ifcii^ 
■■»c-jt«^ffiasLKfi<3!feo , rv>* : fe©fcs*>*is'. 

[0 0 5 0] — #T>"f L ^-*?-4 4 1 jfrMfctfStl 

4 4 1 t©r^Cti^fS§*C 2 ##£U =&T>^m 
^4 4 1 £^XvP£tt§*f£M^LTV^S. Hl-fe, 
^XyP &7>T"HR*4 4 1 tZ%S&Wfa 

ft h X&7 yn-tt 4 4 1 fC <fc o T Xv^Sra 
KJRjfeS*u ^©ft^tcfcoTM^^tcm-^tiM^ix 

zi©^r^*c 2 zfttfr-J^x-rp 

[0 0 5 1] Z.ZX\ immom^ 7>rti^4 4 

i m±<DM&wa^fcv>. nmmz. mmzm&ztifc 

yy^±m^4 4 1 fc^9XvP£©|g^fcftT.?HKS 

;ft3ai£-#;g^%©i:i£5g3:ri.5o o*y, t>^4 
i?4 4 lKK&M&ir, mmzms-znr-TyTi-m 

^•4 4 l <Z)iITfflWt©^7XvPA(Di^;i/^-fit 
i^tc^ *iT b * e> *>© 6>*i£. 

[005 2] msKmvt~gMx*Bvt~7<7X~?mm<D 

g^mii, ;L©«fce>fc*#rLXAlC«fc-oT£U;TV^=k© 



( 7 ) If WPP 10-134996 

12 

-5 © £ 1^ DJSST'fe 'J , XV^ 4f A/ E/^M^it 

[0 0 5 3] *SI»ffi©^ST'tt, SfeSSeM^M 

##4 4 2lC±oTgi|g^S7>^-iPH=-4 4 1 ©3^ 
^•ft$tiTv%sfeib, — zxDTyT-f-m^l 4 1 {Cgt 

ffczn&mmmt*. ^nry^i-m^i 4 i©h:t<z>hi5 
^•Tf?B»s fr2>mzMi>xmttmz& < ©«*«#r >^ 

10 -J-3^4 4 1 {CfcJ&LTVK*)©^^*^. 3©£S 

zyy-ri-m** 4 i^e>i*i=fS4x-g>«#«^-T 

4 4 ^^©SP^T-M^tl^MM**®**^— 
-eAv>X©5ltlfet)©i:^-5= ^©J:^^*-XA 

^st> ©£,©*>*!, 5., 

[0054] iisj, #mffimm<D$mxiz. z-yy^-rm 
-?4 4 icj:y#<©«j6*<ijftn*fe«>, y^xvfc^ 
^^^^©^^■Jt*^.©*^^^ 
20 i;^; : b^'f^M-^©ilI^^ii^b-cv^s : b©i:^iSS*l 

5. BP*.. #7>rtl?4 4 l tpiC^tl^lSMMft?^ 
{C<fc y fl|jg $ fife, mmz J: oT 7° 5 X ^mftgOSSKLnR 
««S8»'a*i.' Zl©il^tt#lCj;oT«WiDii$tlTa: 
& SWBt S#J^iS < * o T V * -5 % © £#t5t 2 

*t-5„ fiu nAmjj*mvx&zM&.;mz9c$%9m 

mmfo4 4 2 SRWfcjeW-cii; 7>ft4 4^l, 

30 [065 5] friz, ■J^X-rMi&M^o&miz-o^xm 

©£?&MKlJ:5%©£%;t£*lS. BP1!>> ^5Xv 

ii&-r-5fi!f£T-te. r>^4 4 *T'©i^MM«SI^4 5 IZ 

il> 7>ft4 4^ 

40 [0 0 5 6] T>^4 4lCfe{-j-S]ifMMx^;b^-© 

awsfct, ifr>rt*f4 4 1 tf&±m&xte&^z 
£\zmm?2>m&tf±tf*>tiz>a Ty^i-m* 
4 4 i<D4y\±-#y*<Dmmffl-fr%m-?z>i3\ m-<D 

MS^«I©7>Tti?4 4 1 SrftM-TSPSytt 
\ T^-r-^-4 4©»^(C-fi»*WJB : 

fcie>{CT>^^-^4 4 1 CJ:oT#S5ia»5W&*S 

V7#*yXl$mmz?£Z>(DX'. 7>fti^44 1® 
50 aP7>{Cfc^S^M?S3:*;i/^r-®M^ttS<Sil^S„ 
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[0057] — r% m&oxstz, ^xy^m t^x^mm<Dmttf&nmm<Dmb\z&w*: 

wj&xiz, ^x-7<nry^±4 4m(Dm^^-izmm tLt^m^ Aftc#LTAf 0 ^^/jn$< (a 

iT^^vi/-^M$^ ifrfB^ra^*c2{cii f > a f 0 ) &zmmizmM.<&.m-&itm< i,x&mx& 

3©^XV^-X©^7>©£r^*#^*ft-g>,> . ■ V\. 

[0 0 5 8] ^7XYi/-X0f3li, ^Xv«fl[»C [0 0 6 3] Bffj&bfciiy, T>ft4 4h^5 

:7*5XvS/-X©ifig#$K&y, ^XvSgSAKi: 10 ±4 4 /\®SAt*5:*$ < 1 1 A^lSt&S. 3 

i^-^K^t. ^©3l$7>©£r^*#*£<&<5 o^T©SBWeiT&»;, EI 1 ©fggtcfc^T&Afli*;?: 

©T?is*ttK:aiiaMc 2 ^xvj/- UT^ofc^o^xv^^^-fb&^b 

X#j£<fc&£. ^©gP7>©£fS^S#/h£<&3©T? fcig-e&S,, H8rfi, PI, P2, P3, P4&VN-? t ;ft 

^WlC^^MC 2 o*»J, #7>7=- P KP2<P3<P4Tfe5„ 

4 1 <Z)Mt'2PI§lC 2 [00 64] 08 fc^-T£ e> (C WM«E«^;*</hS V % 

[0 0 59] ^©^^*C 2 tt, MxSLfciMai&& (PI, P2, P3) T>^^4 4 1 <3D$fe 

#^-tS^ffi^fittUT^?>XC{C-g-*tl-5^e>. ^gP#©fiTK:;}3^T:7"^Xv^K#i«<, §)l#4 4 

BP^ #je©T>T"*-3fc?'4 4 lTli^JH-T*^ 20 S#IS<fc5o tuxE©aU, 7>ftI?4 4 1^M 

■ «I©T>7 i -*-*?4 4 2T-&&i8L&<&ofcy, %L -rS^SllII^T-tt, 7>ftl?4 4 ifflM^fS 

<\t^X<DTy^-rmJ-4 4 l^SSb^<^oTL^ ffitfftt)^ («S£#«*>{B<) „ MjS8P©3gjgP©SP?} 

ofeU-TSo -5 (SSfctfftt^&S) <DX\ m 

[0 0 6 0] Ty^-rm^-4 4 l##Sbfc 8(C^-r«*Pl, P2, P3fflI^^7XY» 

4 £7.9-71-3.— 7— 4 6 £©fgtc5frffiM# 7>^tt, r>^*^4 4 l i:y7X-7fcog^(i§i 

-7—4 6 £©Fa©tei£&{C»*iSfE#Sfsft5fc», « [0 0 6 5] ^MM^tf&SPftg&jKAT;*;^ 

3c#i£*t--5. Zl©^, ^Xv©0^W©T-r . (P4) , 7>rt*?4 4 

*. T>-?^*f4 4 1 «SfCityiMi&ffc©-f *i ©T*T'*^7XYSIIiil<*'J. JS{£J£-fc4Mlffc 

3tl^U5t. #T^^|g^4 4 1^5©^^©^ 30 7>f7-i?4 4 1 K:«*lMMfcWB< 

#^7>T'&<fcy> £f^©S&£^©*3c#£C.5,, &5^^7XY«Sj!i^i<toIt^lTfeU, 

[00613 *mmmm<?>mmx~iz, tuxE©^ ry^i-m^-4 4 i t:/^xv£©jig^fci:f§^^i§r# 

mammxte. m5&ht=.mv. -f^x^^ry^m mmnftx\zm$W4 4 3 

-?4 4 1 fcil^ffi*5^-UTx^;i/^-?:St-t^5f!|-a-^ 1) ©«T'©^Xv©*i^#&5©-t% ^©7>T'ffi 

■?4 4 l©«$^l«]^ 7 >$:^ofe^#«l?lCj:oTS i3SP7>T'©^XvM©^ffi**B^*l-5= 

^jfimwaa'tiT^xv^rtsns©-^ ^M^itr [0 0 6 6] a$iittl££tt« #r>^^-^4 4U5t 

<D£o\z7^X^mm<bm^hz\Zzf5X^is-xim 40 3g®&fflW4 4 2T*4g3&a-fc!:fcfc#)fc, tcStj©SA 

*»S:SWSifctt5l><fcv\ ^©<fce>&3i:^e>. #11 feil »J ^XvSIffliati: J: o T WtR«#«3E<ft 

^^©^©iSVN^^Xv^S&^^^tiSt*©^ t-*ifc«««:<a:y, T?^8?g©^Xv&£jeL 

[0 0 6 2] #7>ftf?4 4 1i^7XTil© Mi*^. 

MttM^S: £©««»< UTfctttfiv^ti:, &©£ [0 0 6 7] £©mg£T% I8A«7J ftUift 

$izmmx%&a mn$. #7>fti^4 4it^7 swa&&K:^ff'r«*?j*, BE^fctoT^M^s©? 

xvt(DmAms-0}<z>mii!^iz^x<Dwiwmx&z. -mzitnx.&^t>\ ry7-±4 4^\(Dis.xnti^w 

^7>f ti?4 4 i i:^7X7tffl§i^fflii 50 &4 4 3<Dmwmxm^f~m±>mmxi l \o£. iw/ c 
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[0 0 6 8] ±i$0feJ:ei^7>ft4 4CDT*tC»> 

i-t^ax-t^a. uiM5«, ;53S#^;2.^7;i^^©i§ 

4 4 3©p>gWC&f#|£4 4 3{C;ftLT«C^{Clfc>J#tte> 

[0 0 6 9] Z.<D£$&mm5iZ. ^XY*«S2 0 
^©£|IS©*lC^j££ tlS «fc e> IC^Sf^ffl bT H 
3. SP*>, r>^^4 4 1 te*K2 oi©**e) 
■f, SS2 Oi;M*fffi!lCO^^C*fLT=folSJS?Sm#S:ijC 

[007 o] z<D£$&mffiizi&mzi\t~-7 ; 7X~?izm 

S2 0 ©gtilfc fiftJM T* £ & v ^Jfcfc * ©T' & »J , 

>ft4 4«T'tt =&T>^^-^4 4 1 t&ftW 
4 4 3 0D_h^gi5^i: 0Dr^©SISo^4^»ff{c^# 
3©£r«mc^Xv#^&£*i££, d© 
£B3©^:S#*£<^ft;b, 

[oo7i] mz. &$mMM<Dmm<D±fo<DWsftiz-D 

^^^^^^-^SBtc^StiTfeU, n-Ko-y? 30 
3 L vyA-fHlZgfc2 O&KfibTD- Kn>y^f^> 
A- £K£g3§ 1 1 0 " 6 T o r r SK* T*^1" 

5„ znym^mm&'f-hrtfrzfzmttTmmz o 

2/5?^- 4 4 ©T#© ^^Xv^^tC^-TSo 
[0 0 7 2] ftij£y&*®4 5rifr#£i2\ 

«2§U 3 ^e>l^M^Si&4 5 S:feot7>ft4 4 JClif 40 

fc±e»tC#7>^^4 4 UCi^-fCtefSU 

3©S#tci:oT^Xv7W£j&3;t"U :/^Xv©f£ffi 
{C«fcoTS«2O0^®{Cm^CO^a^3^l5= BP 
Iffj^bfefC, 7>>Ift^fe^?:lAl,tM!,fe 

©iglfrtf;* ZmA b T 7 7 r X 5/ U 3 >R b 

ft. K3S««lrtS:M#»U -€-©«36«2'0«:JC£ 50 
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T?MS^:/9^]WBj£3ft*©T?. tt© 
[0 0 7 3] ?&{c; #^?8BJ3©ftfi©|g»fBUCOVNTIB 

^b^a-efeu, ^-©nwM(cfew^r>^^-4 4 

©*^jS&jSbfe¥iBBlT*&S. 3©3§-©H«H 
■Ctt, «$®f&ffl##4 4 2t LTP?«iR<Z)9J*fS:M 
bT^So #r>"T-^-*f4 4 l©5feSBtt, B«#C©ft 
«@HFM«4:4 4 2©jSffitC»£S;|xT^.5. R«©jP 

fcH#, jfeSBJS»ffli»i*4 4 2C < toT7>ft*?4 

4 iH±©*s^#Stft3*w BtfiEbfe©inn«©^x 

v«f«©i&— ft £ ^ Xv^^^©[Bi_h©^^# e> 
[0 0 7 4] glOll «flffl|=ffli»Iffl± 
5^4 4©»ifc#j££^bfc¥SEI-e&S. d©fg=© 

mmmmx^t. ftMws&tM 4 2 ^ br, *k#© 

£ Jtttf) T RSlKlC b fc^© ■% © & LT^So 

^<z>mityy^i-m^-4 4 1 ©*$ fcrasug-e* 

tfgtt Htt tc 7 5 ± ^ A *>M*BHD&MX »±^Tf £> 

3©fg=©|g«lB{C£^T*K ff§-f!^©5E|M 
ffifclH^ 5fe3g^ffl^4 4 2(CioT7>ftI? 
4 4 1 R±©»^«qBlfta*l, trfMbfe©^^^^"^ 

[0 0 7 5] d©HH©Hig»T'^ 
M#«:4 4 2A^^Xv(C*f|Bjf -5®©ffi«ti, ffriSb 
©H^»fCjt^/jNS<^-5o ^©fc&, $fe 
3§BS&/§## 44 2 ©8P#(c feftS^Xvt ©1^M?S 

Mont, m-miz<Dmmmm<Dm^izit^ wAm$& 
©ft^v\tta&K:^.ai-<*Si seo-c, g^-rsr^^ 

ft**jBJ9aaS©-f *i© iWWlc <t -5 ^5 X7i»a!c 

#©^A*i«i±-rs. 

[00 7 6] $ e> tcEl 1 1 ti, *Jlfil8W©mES©*M^ 
^©^SSP&^bfe=b©T'fe U, HE3©«»{Cfe^ 
§7>ft4 4©«t»S^5:^bfc¥®BlT*feS„ 3© 
lEfflSMIt'lt T>^^-4 4 ©*«»±aaiSHig- 

^^©^tS^IU^T-feSA^ -r>Tt*?4 4 1 
■^ft»M#4 4 2i:(Cj:oTT>^®±(C^m 
3nSBBDS:ftaflc*«R«#K©l»»^'n >y 6 jfijCflt' 

xe)tlTv^s„ -ebr, z&mm&mmi&MT-iz. mi 
iz^zotemmsitm-iionte^. m^-fny? 6& 

[0 0 7 7] z\(Dmv3<DmM]&miz£ti& mms 

fflb^V>©T% ^7>fti?4 4 1ty7XYM2 
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Se.{cK<-tS^i:^T^-S 0 BP*>, T>^4 4{Ci; [01] #0S|0J3©lg-©iy£M©^XV:&S©l& 

ffl L t ^ 7 XTM t S 1 1 ^ t' § 6 0 1'. ^Xvjg [03] 01©|£gfCfc»S7>^©;££§^#£I5W 

fiJS»s|s#ra±?-<&. RHft:/n y * 6 ©^ff-fflfl* LfcHT-fe-So 

tt» HlKl^*1»£5©^CJfc>«T/J*3<'*-Sii:a« [04] 01©^gfCfcttS7>5^©i&#£tftf?it-£ 

^^^t^So i©j*%y5xvjgjaa*©fiF_hK:«F# 10 [05] *mmMm<Dmm(D®mzm.i®hf~n%k(D%£$k 

[0 0 7 8] _h«RUfe#^Wffi©|gM©«^(Cfe^ [06] J:bifM©T>^(ceWSl?MM©e«^S: 

Ii*i&«»»«ii«©-«T»»»J, zn&>mz%gr«D [07] #7>ftI?^^5XvhO§1^0l 

%©##*. "bJx -5 „ #^©T>^-Mg^&W ^{CO^T©t&l§l!01?&.5 o 

tc^pgsrfevNTafe^feKS^T-feSo [08] ai«M$3ie#K:?v>T©«q!HTaby. 01 ©3£ 

R^ffl«lfil©«u'*^?»W»&*lsRi:LT«©#<© *«£#©Sefc£*L;fcH*?&<&.- 

*«Di«ffltt5, r>^3R7-4 4 l©IfcfC [09] *J^^©^-©Hife^©±MgI5S:^LfcH 

[0 0 7 9] SbMHT'feS. 

£»»»©»*] JK-httW bfcii •) , *JK©JI*£ l ©» [010] ^%9!©jgH©£d&gflR©££ffi & U £ 

^m^|Sl±©^M?S©^^'ftSti-& 0 r©£#>. [01 1] #K#Wffl»ra©2aBgM©»ttS:33*Ufc'. 
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